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(71) We, THE MAGNA-PLY COM- 
PANYy a joint venture ocgBnized under tte 
laws of the State gS Connecticut, United States 
of America* of 129 Soundview Road^ Guild- 
f(»d, Connecdcut, United States of America, 
do berd>7 declare the inveDtzon for whaA m 
pray that a patent may be granted to us^ and 
the method by which it is to be peftomed, 
to be particuJarly described in and by the 
following statement: — 

The liivemion relates to supply packages 
of tape material which are somctmies le fei'ml 
to in the trade as ^xvols or cops. Additionally, 
the invoHion rdates to the traverse wxndiz^ 
of a p^bxality loi indmdnal tapes into a pedc- 
age. The invendon furdier relates to a methjod 
of and amaxatus for wrapping ekmgased siruc- 
tines sucQ as electricai ccaiducoorB or ^^ h)^ 
with a irfurality of iodivichzal tapes fimn tlie 
pedcage of the inventioit. The invendon also 
relates to ttt^ field of tap^wrappcd 
constructioQS. 

In the past a variety of different mednds 
and m ac h t n fts have been used for tb& wmp- 
ping of tape material aroimd a length of an 
^ectrical conductor or cable. One of the 
methods used is xht wiapp^g of the cooductnr 
wkh a single tape sillied fram a pad. A 
pad is flat roil of tape with eadi tom of tape 
thereoaif c ompletdy oyerlafs^sii^ a prior tum. 
In wrapping, the pad is revolved concentri- 
cally or eooentrica% about the dtcmnfefence 
of the conductor to be ymppod widh^ the 
conductor is advanced along its Icmgitudinal 
axis. This metliod although quite rdiable is 
uAerentfy limited in rate of producdoo sf nc ff 
the speed of rotating the pad flyer or winding 
head wludi carries the tape pad and winds the 
tape around the conductor is limited by the 
maximum speed which the pad can withstand 
as it is revolved around the conductor. Over- 
lapping of each wrap of tape also ejects the 
producdon rate. For example;, if a fifty per- 
cent overlap of tape on the conductor is 
desired the conductor must be advanced at a 
slower speed as compaied to that where a 
ten percent overlap is desired. 
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It is also known in die arc to wrap tapes 
around a construcdon such as oonductv from 
two or moie separate pads conoencrica% or 
eccentrically mounted on a common winding 
Iiead. Thu9^ the different tapes are applied 
from a pluiality of pads at a singte station 
in a rotational maimer widi respect to the 
lengtii of the conductor or cable being 55 
wrapped. His mediod lesnks hi the first of a 
plurality of different tapes being w r ap ped 
directly around the conductor, the se c on d 
t^ of the plurality being wrapped direct^ 

Mound the first tape, -and so forth. Since the 
lepsdi of tape on each of a plurali^ of pads 
will vary 000 from another, one pad becomes 
eghauBtt Bd of tape befooe the others. Sine© 
It then beco me s oecessaiy to chut down and 
reload the wiapping machine with all new 
pa^of tape^ die tape remahung 00 the 
nnrxiwustpd pads is simpfy wasted. 

Sdll another method known in the art is 
to wrap one or more single tapes around 
a conductor or cable by the use of pads of 
sbgle tapes mounted on a plurality of differ^, 
ent winding heads diqsosed at different stadoos 
^ccd alon^ the line of travel of the conductor 
or cable bemg wrapped This method enables 
more layers ai tape to be applied during a 
, smgle pass of tte conductor thzxni^ the plu- 
rality of windfall heads. 

Whether a wmding head carries one or a 
plurality of pads, the pads of tape aie sub- 
jected to high rotational spe^ in bdxig re^ 
volved ooncemrically or eccentrically around 
the longitudinal axis of the cable. Accordingfyj 
the tape pads must be capable <rf withstand- 
ing an apjHeciable level of centrifugal force 
during the wrapping operation without coming 
apait If the tape being used is comparatively 
narrow and if wound in a completely over- 
lapping manner^ die pad is quite unstable 
and can easily fall apart from the owe upon 
which it is wound. A pad having each layer 
of tape completely overlapping adjacent layers 
necessarily requires a lax^e diamecer pad for 
a large suroly of tape. Due to die maYirmm 
diameter of a pad wiiich a wrapping machine 
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is capable of accepting, the time period of 
operation is severdLy ii'mitg^ by the lengdi 
oi tape which can be mounted on the windmg 
head, thus limiting the length of conductor 
which can be wrspped before stopping the 
head to install new pads. 

These problems have been reduced by wind- 
ing die tape pat^ages in a traverse manner, 
that is to say the turns of tape advance alcHig 
the length of the pad:age alternately from one 
end to the other thereof. Thus as one end of 
the package is reached by the winding of ths 
tBLpCj the tape is wound toward the opposite 
eiid of the padcage. Traverse winding th& 
tape packages enables an appreciable length 
of tape material to be fumi^bed in a sii^le 
padcage without having the excess diameter 
for the same length of tape material which 
would xesult if the tape was wound in a fuUy 
overlai^ing f asiiioa mto a pad. AIso^ a tape 
package \mdk is tr ave rse wound can better 
resist oentiifugal and windage forces at ^tgh 
winding speeds. 

U.S. Patent No. 5S3fi34^ wbidi issued on 
Febmaiy 12^ 1895 disdoses a traverse wound 
cop having a plurality of parallel threads 
wound in a traverse manner. This patent also 
discloses an apparatus for windmg d» cop 
which indndes a feed mechanism and ftactioDt 
whed for varying the rate of movement of 
the threads in ihc txaverse direction as the 
diameter of the cop increases during wmding. 

U.S. Patent No. 25372,4005 v/bidh issued on 
March 27, 1945, disdoses traverse windlQg 
of strands or yams of fibres of silk, cotton or 
the lik^ wherein one turn of a plurality of 
adjacent strands is partiallv overlapping upon 
the previous turn oi a plurality of adjacent 
strands in order to interlock the strands cm 
the package. 

Machines for wrapping electrical conduc* 
toTS with a phirality of tapes each frcnn a 
different pad tape ate mamifactured by 
Aimco Division of The Entwistle Company, 
Bigdow St. Hudson, Mas9^ 01749. This 
compaxqr manufactures a Concentric Pad T^pe 
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winding head at a ^gle taping stati 
as many as four pads^ eadh ha^ng a single 
tape^ mounttd concentrically with "die axis 
of totadon of th& winding head. Siidi a 
machine can wr^ a conductor widi a pair of 
tapes from cme pair of pads in an overlapping 
rdation^xip such as half lapped and a second 
pair of tapes from another pair of pad^ again 
m an overlapping relationship sudi as half 
lapped. 

The Aimco Division manufacmres an 
Eccentric Pad Type Tape Machine having a 
winding head with a number of different pads 
mounted about the periphery of the head with 
each pad having a single tape. Such a machine 
can apply, by way of example, four different 
tapes, each from a different one of four 
separate pads. 



Aimco Division also manufactures a Con- 
cen^c Cop Tjrpe Tape Madune whidi wraps 
a sii^e tape from a traverse or universal 
wound supply pa^ge havhig Its core dis- 
posed about the axis of rotadon of the wind- 70 
xng head. 

An object oi the Invention Is to provide . 
a tape supply padage having a plurality of 
individual tapes uavera e wound thereon. 

Another object of the hwentiott is to pro- 75 
vide a m^od and a^^^aratus fcR* winding the 
tape supply padcage of tl» invention. 

^ A further object ol die invention is to pro- 
vide madnne and method for simultaneously 
applying a ^^urality of individual tapes to an gQ 
dot^ated structure such as an electrical 
conductor. 

An additional obfect of the invention is to 
provide a wrapping on an elcmgated structure 
m wludt the wrapping comprises two or more 85 
individual tapes simultaneously applied to 
the structure. 

According to a first aspect of the invention, 
ihere is {mtddBd a method of wrappii^ tape 
material in- a helical ™»"nff about a length 90 
ol an dongated structure^ die tape material 
comprising a plurality of individual tapes 
firam at least one tape supply package having 
a plurality of individual tapes traverse wound 
thereon^ die mediod comprising the sXtps of: 95 

a) »lv»adng the elossated structure to be 
wrapped in a Kedcterinfnftd diiecdon; 

b; rotating me or each tape supply padtage 
widi r&spocx to the line of advancement 
the elcRigaced structure; ^00 

c) separating each one of the plurality of 
tapes from the or each tape supply package 
at a piedeteanined locatfon oa the per^hety 
of the rotating package; 

d) guidii^ eadi tape of the plurality of 105 
individual tapes from the or each tape siif^ly 
package toward the elcmgated structure to be 
wrapped thereabout, each tape being guided 

for wrapping on the dongated structure at a 
piedecermined hdical angle with respect to HO 
the length of the elongated structure and for 
wrapping with l e sp eci to the next adjacent 
tape of the plurality of tapes in dther spaced 
apart' or substantially abuttingi or overlapping 
rdationsh^i; and 115 

e) wrapinng hdlcally die guided tapes on 
the elongated structure in spaced apart or 
substantially abutting^ or ovenapping 
relation^p. 

Accord^ to a second aspea ctf die in- ]20 
ventiof^ there is provided a wrapped elcmgated 
structure obtainol by the method of the &rst 
aspect of the mvention and ccHnprising a plu- 
rality of individual tapes wrapped adjacent 
one another In a hefical manner along a 125 
length of an elongated artide with the tapes 
being spaced apart or abutting, or overlapping 
relaticmship. 

According to a third a^iect of the inven- 
tion, there is prodded a marhinr for wrapping 130 
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tape material in a helical mnnnw about an 
elongated structure by the method of the 
first aspect of the inveation, the mswMn^ 
having a winding head, means for driving the 
head about an axis of potadra of the winding 



head, the head having an opening ex 

therethnmgh along the axis of rotation, meani 
for advandng an elongated scructuie to be 
wrapped through the opening in the head in 
a direcdcHi extending substantially along the 
axis of rotatioai, a support attached t» the 
winding head for su|^>ortmg thereon a soppfy 
padcage of traverse wound tape material, a 
plurality of means attached to the wmdiog 
head and disposed in circumferentially spaced 
apart relationship to one another around and 
adjacent a periphery of the winding head for 
separating an mdividual tape of a plurali^ 
of individual tapes traverse wotmd on the tape 
siq>ply package mounted on the support each 
q£ the separating means caushig an associated 
one of the phiiality of tapes to leave the 
package at a pnedetermined location adjacent 
die peripheey of the package^ the line erf travel 
of each sq»utued tape cydicaUy var3HDng in 
direction in ze^nse to the traverse winding 
of the i^urality of topes on the package;, and 
a plurality of guides each for guiding an 
associated one of the tapes to be wiappoi at 
a predetertnined helical an^ with jespect 
to the length erf the elongated structure and 
for guiding an associated one of the tapes in 
spaced apart or substantially abutting or over- 
lapping relati<M^up to tlK or each next ad- 
jacent tape, each of the guides being mounted 
on the wrapping head cxtcumfeientially spaced 
apart from the or each odier guide and being 
disposed around the axis of rotaticni of the 
head at a location axially spaced from the 
support. 

According to a fourth aspect of the mvea- 
douj there is provided a supply package of 
tape material to be helically wrapped about 
a length of a structure by ^ me^od of the 
fir^ aspect of the invention ccHnprising a plu- 
rality of mdividual tapes of si^stantia^ equal 
lengthj traverse wound in turns about a longi- 
tudinal axis of the package to form a phirality 
of tulnilar layers, each layer being wound 
about die layer meviously wound^ each tape 
in a turn of the pluraliQr of tapes in each layer 
overlappong the next adjacem tap^ the over- 
lapping being ovcriapping <rf the wid& of 
the tape next adjacent thereto by a pre- 
55 determmed amount less than the total width 
of the tape, whex^y the plurality of tapes 
can be wrapped around a lengdi of an don- 
gated structure without die creation of a 
surplus or shortage in any of die plurality 
of tapes. 

Aoooniing to a fifth aspect of the invention 
there is provided a ttiarH^e for winding a 
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with the fourth aspect of the inv 
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65 machine having means for supptHtmg the 



package in rotation as it is being traverse 
woun^ means spaced apart fn^n the supporr- 
ing means for guiding tape advanced from 
a supply of tape to a paocage being wound, 
and means for redprocadng the guiding means 
in a direction extending substantially parallel 
to the axis of rotation of the package sup- 
porting means to cause the tape ro be traverse 
wound upon the package^ the tape guiding 
means oomprishig a plurali^ of passages eadi 
of which is adapted to receive an associated 
one of a plurality of tapes to be traverse 
wound in overlapping relationship, the pas- 
sages in the gmc&ig means ggt^^^ng sub- 
stantially papud to one anotiier and being 
poMti oped with respect to one amGset in cor- 
respondence to the required overlaid the pas- 
sages of the guiding means endilii^ the plu- 
rality of tapes to be delivered to the package 
with a required overlap to be traverse wound 
to fonn ^ package. 

According to a sutb aspect erf the irtventiai^ 
there is provided a metiiod of winding a 
sui^ly padcage of tape material in aocozd- 
anoe with the fourth aspect of the invemioa, 
comprising the stssps <rf traverse wiiKling a 
tape to form a pfuiality of tubular iayesre» 
each layer being di^josed about the layer 
previously traverse wound, positi<Miing each 
turn of tape in a layer during the traverse 
winding to overhp a predetermined portion 
of the width of the tape in the turn of tape 
adjacei^ thereto, the predetenninoi porti(Hi 
of overlapping being less than the total width 
of the tope, supporting the pad^ge in rota- 
tiLon as it is bemg traverse wound, and guid- 
»P g tib e tape when being advanced from a 
aipply of tape to a padcage being wound, 
the guidmg including recqxatocating the tape 
beti^ advanced in diiectioQs eggt enrttng ^b- 
stantially paralld to die axis of rotaticm of 
the package to cause the tape to be traverse 
wound upon the padcage, ixiiercin an improve^ 
meat comprises the st^ of providing a phi- 
rality of individual tapes of substantially equal 
len^h to be traverse womid, during the guid- 
ing step pkcmg each tape overlapping with 
respect to the next adjacent tape thereto^ 
the overlap being by an amount which is less 
than the total width of the tape, and durii^ 
the traverse winding step maintaimng the 
overlapping relationship of the tapes. 

For a further imderstanding of tlje inven- 
tion reference is made to the followii^ des- 
cription taken in connection with the accom- 
panying drawings of preferred embodiments 
of the invention in which; — 

FIG. 1 is a perqjective view of a multiple 
tape guide device for use with a mulitple tape 
sixpplj package mounted on a winding head 
of a wraj^ing machine; 

FIG. 2 is a side elevational view of the 
guide device with the multiple tape suppty 
package mourned on the winding head; 
FIG. 3 is a front elevational view of the 
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guide device showing threading of tapes from 
a muMple tape supply pa<^age; 

FIG. 4 is a perspective view of the guide 
device with two guides for simultaneously 
S guiding two tapes from a two tape supply 
package; 

FIG. 5 is a perspective view of the guide 
device with four guides for simultaneously 
guiding four tapes from a four tape sup^^y 
10 package; , 

FIG. 6 is a fragmenraty view of an: indi- 
vidual guide block showing die variation of 
tape ddivery angle; 

FIG. 7 is a per^)ective view of a section 
IS of an elongated rectangular conductor being 
wrapped, with two part&lly overlapping tapes 
appHed simultaneously; 

FiG. 8 is a veni^ section view a sin^ 
tape flat wound tape supply pad oC the pnor 

20 art; , . , , 

FIG. 9 is a side eievational view of a sii^le 
tape traverse wound tape supply pad of the 
pnor artj 

FIG. 10 is a ^de etevadonal view of a 
25 partially overlap^ogs two tape,^ traverse 
wtmnd tape supply package of the invendon; 

FIG. 11 is a sloe devational view of a 
partially overlaCTnng, three tape, traverse 
wound tape sup|iy padcage of *e invention; 
30 FIG. 12 is a side eievational view ^ a 
partially overlawping, four tape, traverse 
wound tape supp^ padcage of tiic invention; 

FIG. l3 is a vertical section view of a first 
tape wrapped about '"to donated conductor 
35 and a second tape wrapped about the first 
ta^ by employing a ni^od known in the 
pnor art; ^ 

FIG. 14 is a vertical section view of an 
elongated conductor wra^jcd with two par- 
40 tiafly overlaj^ing tapes from a traverse wound 
tape supply padcage in acoordanos with the 
invention; 

FIG. 15 is a vertical section view of an 
elongated conductor wrapped with tteee par- 
45 tially overlapping tapes firolm a traverse wound 
tape supply pa<£age of die itwaodon; 

FIG. 6 is a vertical section^ view dt an 
elongated ccmductor wrap pe d wi di fou r par- 
tfaiiy overlapping tapes fran a aave rse wound 
SO tape supply imwage of the inveodon; 

FIG. 17 is a perqiectfvc view of the front 
of a winding apparatus having an overlappu^ 
muW-feed head for traverse winding pertialty 
overlapirfng muMple tapes htto a tape suppty 
55 package of the invention; ^ ^ 

FIG- 18 is a perspective view of the side 
of the winding apparatus having an overlap- 
ping midti-feed tape head to stoukaneously 
traverse wind partially overlapi»ng multiple 
60 tapes mto the t^ supply package of the 
invention; 

FIG. 19 is a schematic drawizig of the 
drives of die apparatus shown in FIGS. 17 
and 18; 

65 FIG. 20 is a perspective view of a two tape 



feed guide of the invenrioiL; 

FIG. 21 is a vertical section view of a 
two tape feed guide of the invention; 

FIG. 22 is a vertical secticHi view of a 
four tape feed guide the inventicm; 

FIG. 23 is a side eievational view of a 
traverse wound tape supply package of the 
invention having a plurality of mdividual 
tapes substantially abutting one another; 

FIG. 24 is a side ekvauonal view of a 
traverse wound tape supply padcage in which 
the individual tapes of tiu plurality of tapes 
axe ^aoed ftm one another; 

FIG. 25 is a schematic repxesentatiw of a 
tape winding apparatus in acccwdance witii 
the invendon havmg a provisk^n for eooentri- 
calJy mounting a plurality of tape si^ly 
padcage% each having a plurality of individual 
tapes and provisioas for wraf^ing tiie indi- 
vidual tapes around a conductor; 

FIG. 26 is a sdiematic representation of 
a tape winding a|!^>UBtus m accordance with 
the invention havmg a plurality of traverse 
wound tape supply padcages each having a 
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core of each supply package extending sub- 
stantially parallel to the axis of rotation of 
the winding bead; and 

FIG. 27 is a vertical section view of an 95 
elongated conductor wrapped witii two pairs 
of two partially overlapping tapes each from 
individual traverse tapes cm sumly pa c kages. 

In the en^KMiimenit described heieina the 
method and ^paratus of the invention is 100 
emfdoyed tD wrap tape around an electrkal 
conductor beir^ in a stc^like form having 
a rectangular crosfr-section. The method and 
apparatus can be used in wrapping elongated • 
cooistructions having various diserent traverse 105 
cross-sections. "By way of esampl^ the oon- 
ductor bieng wrapped is of the type used in 
the windings of a power transformer (rf ilie 
type used by a pubnc udltnr. The conductofs 
are wrapped with layers of tape in order to 110 
pxevent contact of one conductor within the 
transformer with anodier. Thu^ in a typical 
appiicatimi die wrapped conductors are sep- 
arated by the wrai^nng and are dectrically 
insulated from oor anotho- by the tape wtapH 115 
ping and by transfonner oil surrounding toe 
conductors. In such an application the tape 
material can be rope fiber wiiich comprises 
appradznately 90% hemp material and 10% 
pulp mttterial, kraft paper, or otiier suitable |20 
insulating materials. Themially upgraded rc^ 
fiber material and various other papers whidi 
can withstand a temperature rise oi aprooxi- 
mately 65^Q can also be used. In additiona 
where higher temperatures are encountered, 125 
the conductors can be wrapped with tape in- 
sulating tnf>i^*«lj <me type of which consists 
of nylon fibers and is marketed by E. I. 
DuPont DeNemours of Wilmington, Delawarej 
under die trademark NOMEX. 130 



1371.289 



Depending upon the particular ^^icadon^ 
the multiple partially overlappmg t^s can 
be applied by one or more winding heads of 
the wrappii^ machine. For example, a wrap- 
S ping machine having dmible winding beads 
can be provided with a tape supply padaige 
of four tapes on the first winding head and a 
tape su^iy package of three tapes on the 
second winding head. As a result the conductor 

10 is wrapped with a total layer of seven tapes 
comprising the sum of four overlapping tapes 
plus three overlapping tapes. Various combina- 
tions of the number of tapes in each muldple 
tape supply package and the number ci wtnd- 

15 ing heads on the wraf^mig machine provide 
an apprecifd^le range of tte number of total 
tapes which can be applied to the conductor 
during a single pass thtougih the wrapping 
machme. The tc^ number of tapes could 

20 extend to at least as high as 65 or 70 tapes. 

Referring now more particularly to the 
accompanying drawings wherein like mimeiala 
designate siimlar parts througjiout the various 
views, atteadon is directed £brst to FIG. 1 

25 wherein the guiding head 20 of the fnresent 
invention is shown mounted on a winding 
head o£ a cable or conductor wrapping 
machine. The guiding head 20 of the prewat 
iiwention comprises two circular end places 

30 22 and 23. These end plates are connected 
to one another in axial afignment and parallel 
to one another by a pluralitv of rods 24. In 
the center of end plates 22 and 23 which 
can be formed of having a low coefficient 

35 of friction are apertures 25 and 26, respect- 
ively. The apertures are in axial allgnm^st 
with one another and are of a tize to receive 
and yet clear the elongated oondacw 35 
being wr a ppe d as tlie conductor passes ^urorugh 

40 them. SlidaUy mcuntsd on rods 24 are guide 
hoklers 2S. The guide hoSdecs are adapted 
to be posfdooed along rods 24 and dien 
to be locked ra a pcede&xmined position rela- 
lively to cadi odier by means of set screws 29. 

45 The position at which the guide lK>lders 28 
are portioned and secured on rods 24 leiadve 
to each otfa^ detennines the' amount of over- 
lap between the tapes when txsy are w ra p ped 
around tibe elongaited amduccor. Guides 30 

50 in turn are pivotally mounted on guide holders 
28 to enable the taping angle at which the 
guides feed the tape to the elongRted con- 
ductor to be varied* The taping sSglc, which 
is the acute angle between the loi^tudinal 

55 axis of the ocmductor and the longitudmal axis 
of the tape> is determined by the extent oi 
percentage of the tape partial overlap which 
is desiied. 

The guiding head 20 is mounted concentrl- 
60 cally on the winding head 21 of the wrap- 
pmg machine, which drives the guiding device. 
The winding head carries multiple tape supply 
package 31. Guide i»ns 32 fen* directing the 
di^erent individual tapes to their re^>ective 
65 guides 30 are pivotally mounted on suppoit 



rods 21a extending from flange 21b of the 
winding head. The ends of support rods 21a 
are support^ by cap screws 21c extending 
throu^ holes in ring 21d of the winding 
head. Rollers 33 are rotatably mounted along 70 
their longitudinal axis on shafts 34. Each 
roller 33 is substantially cylindrical along its 
length and has a circular transverse cross- 
section* The diameter of tt» cross-section is 
manmum at the (ypposite ends of eadi roller 75 
33 and iTiinimum in the central porticm to pro- 
vide a concave surface on each roller for 
accommodating the cycHcal varying direction 
of the 1^ of travel of the assodatid tape m, 
separationr from the package. These roUers QQ 
function to support the individual tapes being 
delivered from the midtiple tape supply pack- 
age to &dr respGcdve guide pins and guides* 
As indicated by the arrow in FIG. 2j the 
eiongated conductor 35 being wrapped is 85 
moved along its longitudinal axis through the 
winding head 21 and guide device 20 by means 
of a driving means (not shown). Guide rollers 
40 and 40a position and support ite con- 
ductor as it advances through die guide device 90 
and into tiihiilar support 40b. The driving 
means is located to the left of the end 
suppo3t 40a as shown in PIG. 2. Also diown 
in. FIG. 2 are variable length bushings of 
low fricdon material 36 and 37 locatsed within 95 
the eiMi plates 22 and 23 which serve to 
guide the eloi^ted conductor i£ it should 
momentarily sag or otherwise approach con- 
tact with the guide device. 

Referring to FIG. 3, the threading of tiie 100 
individual tapes can be seen. Thus, tape 31a 
is taken from the two tape supply }:^ckage 
31> fbrst at point 41. It is then threaded over 
a pair of concave rcrfkrs 33 and is wrapped 
asifoad guide pin 32 windi directs the tape 105 
oaxco guide 30 and to the elongated OHiduotor 
35. Tape 31b is similarly passed over a differ- 
ent pair of concave roltes 33> guide pin 32^ 
and guide 30 to the conductor. The rollers 
33 are spaced apart from one another and 110 
are spaced from the axis of die winding bead 
in a radial direccion. 

When setting up the machine for opeiadcm, 
a multiple tape supply padcage 31 is slipped 
over ^ center ^>cndle 42 the win£ng 115 
head 21. The guide device which is secured 
to the center spindle 42 by means of set 
screws 43, as siK>wn in FIG. 1, has an 
outside diameter smaller than the inside dia- 
meter of the core of the supply package. The 120 
multiple tapes are then tbieaded as dis- 
cussed above and the ends thereof are at- 
tached to the elongated conductor by means 
of any suitable adlKdve. The machine is then 
started. It should be noted that the guide 125 
device 20^ guide pins 32, concave rollers 3^ 
tape supply package 31, smd the center spindle 
42 rotating head 21 are all in a fixed posi- 
ti<m relative to each other throu^iout the 
full arc of rotation about the center line of 130 
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the conductor. As a result^ all rotate coa- 
centrically aboat the longitudinal axis of the 
elongated conductor as the elongated coa- 
ductor is pulled through the center of the 

5 rotatu^ head by the drive means of the 
wrapping machine at a variable selected speed 
directly proportional to the rotating speed 
of the guide head. 
FIG. 4 shows a two-tape guide device 20, 

10 while FIG. 5 shows a four-tape guide 20a. 
Th& configuration and nvunber of support rods 
24 varies as a direct function of the 
number of tapes on the supply package. 
For example, a six-tape supply package, 

15 that is a supply package having six par- 
tially overlapping rapes, woxdd have 
six support rods extending between end 
plates 22 and 23 and spaced apart frcmx one 
another by arcs of 60°. Sudi a configuration 

20 could also be used for a tape supply package 
having three partially overlapping tapes. Theo- 
retically, such a device could be used far 
application of two, three, fbor, five or ^ 
tapes; however, as a practical matter, for bet- 

25 ter dynamic characteristics at the rektivdi^ 
high rotating speeds of the windfas^ head, it 
♦ is preferred to have guides 30 o& guide device 
20 in a symmetrical and consequently dyna^ 
mically balanced OMifigunction as shomi 2a 

30 FIGS. 4 and 5. 

The guides 30 as used in the present in- 
vention can be formed frc»n a material which 
has a marny^gl coefficient fricdon with the 
tape material, such as nylon resin material, 

35 while the support shafts 24 can be fonned 
of polislied steel. 

Referring to FIG. 6 wherem a detail vkw 
of a tape guide 30 is shown, it should be 
noted that the tape receiving end 30a of the 

40 slot 30b of die giude is tapered outwardfy. 
It should also be noted that tlie angle at 
wluch the ^pe can be ddxvoced to the guide 
30 from the guide pin 32 can vary through 
a tape di^very angle dedgnated 30c. 

45 possible range of the tape d^ivery angle 30c 
from guide pin 32 is caused by the constant 
change of the ai^le of issuance of each of 
the inultiple overlapping tapes from the supply 
package during operation. The change in the 

50 angle of issuance is due to the fact that the 
tapes arc traverse wound on the supply pack- 
age and the diameter of the package at any 
instant during unwinding aftects the issuance 
of angle. Hence, the fimction of the funnel- 

55 shaped receiving end is to accommodate the 
variable tape delivery angle from tiie guide 
pin 32. Tape guides 30 may then deliver 
the tape at a constant taping an^e to the 
elongated conductor. 

60 The taping ai^le is a function of the select- 
ing of the degree of overlap for the multiple 
tapes and the geometry and size of the cross- 
section of the conductor being wrapped. 
The slot in each of guides 30 may be 

65 varied in width to fit difietent widths of tape. 



For a limited range of different uniform 
tape sizes, different guides 30 are made avail- 
able for whatever tape size is desired. As 
can be seen from FIG. 4 and 5, guides 30 
are secured to guide holders 28 by means of 70 
fasteners 43 and therefore can be readily 
interchanged. 

By using the apparatus and method of the 
inveotioQ, it is possible to increase the pro^ 
duction rate of wrapping conductors since 75 
the length of the tapes along the longitudinal 
axis the conductor for eadi rotation of 
the winding hs&d can be increased without 
increasing the head speed. As a result the rate 
of travel of the conductor through ilie machine 80 
is increased- The extent to whidi the speed of 
the conductor can be increased depends upon 
the number of tapes from the nmltiple tape 
suf^iy paduige Hmt are being simuhaneouuy 
ai^Hed. For example, using a 1/2 mdx wide 85 
smg^e tape supply of the prior art widi a 
sdected overlap of 50% on the conductor, 
the conductor would advance an increment 
for eadi complete rotatioa of the winding 
head iMch is a foncrion; of die tape width 90 
and an inverse function of the taping angle. 
If however, a few-tape supply package is 
used^ in acoffdance with the invention, die 
conductor would be advanced four times the 
incremeoits of the single tape for each coaor 95 
piete rotadon of the winding h^d. 

As can be seen by comparing FIGS. 13, 14, 
15 and 16, a feature of the multiple tape 
wound ccmductor is that each of the multiple 
tapes of the invention are applied with a 100 
portion of each in contact with the conductor 
regardless of tiie number of tapes being ap- 
plied. Thus, in each of the three constructions 
shown in FIGS. 14, 15 and 16, one edge por- 
tion of each tape is in contact with the surface 105 
of the bare oSmductor and is progressively 
laid over eadi of the other tapes coming 
from die muMple group of tapes wound on 
the supply paAage. In FIG* 13 only tape 
31e contacts the conductor wlule tape 3 If 110 
simply overKes tape 31c. 

By use of a multiple station winding 
machine, the output ai more than one mul- 
tiple ' tape padcage m^ be simultaneously 
and consecutiveibsr appH^ about the conduc- 115 
tor. A double-headed madiine, lor example, 
may have on its first winding head a four- 
ta^ supply package while on its second wind- 
ii^ head may have a thiee-tape sapply pack- 
age. The resulting number of lashers of tape 120 
would be seven, the sum of a four-tape 
construction plus a thzee-tape construction. 

FIG. 13 shows a conductor which has been 
double wrapped by using two single tapes 
of die pnofT art and ruzming the ccmductor 125 
throu^ the windii^ machine twice or through 
two separate winding stations or through two 
tape pads a single head winding machine 
having two tape pads either concentrically 
or eccentrically mounted thereon. Such a 130 
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machine wauld overlap one tape upon another 
to the extent of about 50% of the width 
of the tape. FIG. 16 shows a conducts 
wrapped according to the present invendon 

5 using a four-tape supply package. A com- 
parison of the two shows that although there 
exists substantially the same total thickness 
of tape covering the omductor, the latter can 
be obtained by simply running the conductor 

10 through a single winding head in accoidance 
with the invennon while the arrangement of 
the prior art shown in FIG. 13 reqtiires either 
two passes tlmnigh a single winding head, 
through two separate winding heaids, or 

IS through a winding head having two s^arate 
pads. The resulting pattern of the mult^le 
tapes in FIG. 16 has the advantage that each 
of the different tapes are in engagement with 
all of the other tap^. The pattern has the 

20 further advantage that it can acccnnmodate 
holding of the conductor because the nested, 
muldple tapes can each comply to die movi&- 
ment of the odieis. The pattern resulting in 
FIG. 13 has no such engagement bet w e e n 

25 the individual tapes. Instead^ one tape is 
simply wrapped on top of ttie odier. 

The apparatus and method of the invention 
can use a supply package or packages in 
which the tapes are wound in abuttmg or 

30 ^ced apart relationship, as described heiein- 
after widi re fi ere nce to FIG. 24. 

By way of example, tapes used in wrapping 
electrical conductors for electrical power 
equipment have scandaid widths ia a range 

35 extending upwardly fnxn aronwriinaTely .375 
inches in increments of .125 indies. Such a 
range can extend up through a tape width 
of at least 1.250 indies. Tapes in this rax^ 
of tape widths can be used with various 

40 sizes of ocmductors sudi as roimd conductors 
in a range extending upwardly from shoot 
.808 inches in diameter and through a cange 
of rectangularly shaped conductors extending 
from about .124 inches wide to about 1.25 

45 inches wide and in thickness from .030 inches 
to .250 Inches. In accordance with the in- 
vention, even thicker and wider structures 
than these can be wrapped with multiple 
tapes. 

. 50 Further by way of example, the conductors 
to be wrapped in accordance with the in- 
vention can be various rounds square or rec- 
tangular conductors having cross-secdonal 
areas in the range from about .0051 square 
55 inches to about .4420 square inches. Much 
larger cross-sectional areas than these can also 
be wrapped with multiple tapes in acccx-dance 
with the invention. The wrapped cable or 
construction of the invention is not limited 
60 to this ranges howeverj this range is indicative 
of the present commerdal range for ta^- 
coveied magnet wire used in industry which 
can be wrapped ia accordance with ^ 
invention. 

65 When wraf^lng an elongated conductor 



using a single tape supply, whether it be a 
fiat wound or traverse, the tape will simply 
issue fozdi as needed. U an attempt was made 
to wrap a omductor with two dinerezit tapes 
from a single package on which the tapes 70 
were not simultaneously wound, an insur- 
mountable problem would result. The problem 
wcMild be that a difference in the length of 
the tape being taken from cme of the two 
separate windings on a common core would 75 
result. As soon as the differences existed, 
either one tape would break, or sladt in the 
either tape would result 

As is well known in the art^ if two or 
more tapes are simultaneously wound around SO 
the core of a supply package such that they 
are 100% overlapping, the tape which is out- 
side for each turn about the core would be 
longer than the other tape. Hence, if the 
multi-tape supply package described above 85 
VTeie applied to a conductor, there would be 
an excess length c»: shortage of one tape rela- 
tive to the other. This would cause an imevea 
windix^ and evratually breakage or tangling 
of the excess tape witihin the rotating head 90 
lead. 

The p^ally amlapplng multi-tape suipply 
package of the xnvei^on has socosedea in 
dfmfnaTing diese problems of wrapping mul- 
t^Ie tapes friHn a single supply. Thus in 95 
aooordance with the invention sunultaneously 
traverse winding of multiple tapes on a stngte 
core with the same nominal oegree of ov»- 
lap as is to be on the wound conductor enables 
tiie multiple tapes to be wrapped without 100 
aocumuiating a sinphis or shortage of any 
tape. For example, if a conductor is to be 
vvrrapped with three tapes simultaneously with 
eadi overlapping the tape adjacent thereto 
by (me^third of its width, then a tape su^ly |05 
package containing three tapes with a cor- 
re^onding overlap may be used. In this 
way it is ensured that when the three tapes 
are taken from the supj^y package they will 
all be of equal length. HQ 

FIG. 8 shows a prior art ^gle tape supply 
pad flat wound on a hollow core. FIG. 9 
depicts a prior art single tape suf^ly pad 
traverse wound on a hollow core to form a 
spool or cop. FIG. 10 shows a two-tape lis 
partiaEy overlapping tcaverse wound tape sup^ 
ply package 31 of the inv«ition. In package 
31 of FIG. 10, tape 31a is of the same lengtii 
as that of tape 31b since neither tape 31a 
nor 31b in padsage 31 is consisoently doser 120 
to- tixe core than the c/thsr. If a pair of the 
prior art pads were to be used or the pad 
of FIG. 8 was to be provided with mulitple 
tape3, a surplus or ^rtage of eiiiier tape 
would necessarily occur. The invention eli- 125 
minates this problem. 

FIG. 11 shows a thxee-tape supply padtage 
31' of the invention. It can be aen that one 
part of each of individual tapes 31'a, 31'b, 
31'c is partially overlapping the tape adjacent 130 
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to it with the Tcsult that the other part of the 
tape is in direct contact with the layer of tapes 
beneath. For example^ the left side of tape 
31'b is partially overlapping the right side 
of tape 31 'a as viewed in FIG. 11. Tiius the 
right side of tape 31'b is in contact witli the 
layer beneath it and is being itself overlapped 
by tape 31'c. On the next layer of the three 
tapes, tiie left side of tape 31'a wUl p^ially 
overlap the right ade of tape 31'a Hence 
aU three tapes aie in partial ccmtacc with the 
layer below and aie overlapping each other 
in the same amount. Accordingly, all thr ee 
tapes in the set Me at any histant TOond 
about the same diameter and this res^ m 
each of the tapes being of equal lengOi. 

FIG- 12 shows a supply padcage 31" of 
the present invention containing four indi- 
vidual tapes» all being of equal lei^di. 

Any of the supply packages 31, 31' or 31" 
of FIGS. lOj 11 or 12 can be wound on a 
tubular core for supporting the package during 
handlix^ and providing a mount for the 
package during supply of tapes therefrom. - 
Al^matively, no sum ooce may be pronrided, 
the padcage being provided with a 8id)Stan- 
tially hollow oenoal portion wbicii provides 
the mount. 

The amouot oi overlap in the tapes wound 
oa the package may vary between ovedaming 
of edge parcions of adjacent tapes od)j to 
QFverkppuig of a major portion oi adjacent 
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FIGS. 17, 18 and 19 disclose apparatus 
which can be used to wind a partially over- 
lapping, abutting or separated traverse wound, 
multi-tape supply pac^cage 31. Winding 
machine 49 comprises a mo<yfication of a 
winding machine used in the prictf art to 
traverse wind a single tape into pads. In 
FIGS. 17 and 18 and more particularly in 
FIG. 19 which is a schematic view of the. 
tape feed of machine 49» it can be seen that 
power source or motor 50, by means of a 
bek rotates drive roller 51 by means of drive 
50a and shaft 52, The roller 51 can be 
formed of rubber-like material to provide 
adequate friction with respect to the padcage 
to rotate it throu^Kwt the mnding process^ 
Supply package 53 is mounted on sp&dle 54 
and is biased against the roller 51 by means 
of weight 55 (FIGS. 17 and 18). This ensures 
that the layers are ccnnptessed as th^ axe 
wound to mamtaln the package intact during 
handling. Spixulle 54 by means of ch^ns and 
sprockets 56 rotates cylmdrical cam 63 which 
in turn trananits horizontal movement to 
pivocaUy mounted lever 57 (FIG. 19) by 
means oi following 5S engaged with cam 
track 62. Pivocally mounted lever 57 in turn 
moves a guide holder 59 \^ch is slidably 
mounted on bars 60 (FIGS. 17, 18 and 19) 
extending parallel to the axis of pac^a^ 
rotation. Removably attached to the guide 



holder 59 is multiple tape guide head 61 
oi the invention. 

Guide head 61 as shown hi FIGS. 20 and 
21 contains two narrow parallel passages 64 
each of which exGends ihzough the length 
of the head. These passages axe adapted to 70 
guide the individual tapes 31a and 31b to 
be wound oa the multiple tape supply pack- 
age 31 and iheir width corresponds substan- 
tially to the width of the tapes 31a, 31b. As 
can be seen from FIGS. 20 and 21, the pas- 75 
sages 64 extend through the head in different 
planes and axe partially overlapinng each 
other. The degree of overlap can be selected 
to correspond substantially to the degree of 
overlap of the multiple tapes when wound 80 
cm the conductor. This may range between 
overlapping of edge p(Hti6ns of adjacent tapes 
to cyverls^ping of the major portions of ad- 
jacent tapes. Thus guide head 61 is con- 
ditioned by not (Hily the number trf tapes %$ 
to be wound on a packages, but also by the 
amount that the tapes are to overlap each 
other. 

In operation ot tne win^g apparatus as 
shown in the drawing^ two tapes are threaded 90 
throi^ the tape guide head as shown in 
FIG. 19. The tapes are delivered to mach ine 
49 from two s^wrate supply sources (not 
shown) which can be flat-womid pads or rolls 
of tape. The tapes 31a and 31b are then . 95 
threaded under drive roller 51 and between 
a core mounted on^indle 54 and the rear 
side of roller 51. ITtie tapes are then at- 
tadied to the core. The power s>uroe 50 is 
then energised. Since the tapes and core 100 
are forced against the rear side erf drive 
rrfler 51 as seen in FIGS. 17—19, rotation 
oi roller 51 in the direction of the arrow 
rotates the core by fricticm engagement. The 
lotodon of liie core tax ^xindle 54 causes 105 
tapes 31a and 31b to be puEed from their 
individual suf^ly ^ckages and to be wound 
around the core; The individual tq)es after 
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passong through guide head 61 are aligned 
in a partially overiappmg fasWon and will 
be wound in tiiat manner on the cote. Guide 
head 61 can be formed from low friction 
material sudi as resin materials which aife 
suitable for bearing the running tapes. 

At the same time as the tapes are bemg 
wound on the core^ ^e rocatioii of the cam 
drum 63 will cause Ae lever 57 to move 
the guide head 61 back and forth across the 
surface of rubber roller 51. This honaontal 
movement will result in the tapes being tra- 
verse wound upon the core of the supply 
package. Since the drive to cam 63 and 
Siereby arm 57 which carries the guide h«d 
originates with siwndle 54, it can be seen Uast 
the movement of the guide head is syn- 
chronized whh the surface speed of the pack- 
age or the core regardless of the instantaneous 
Samcter of the pad. In this way the number 



115 



120 



125 



9 



l,57i;289 



9 



of turns of overlapping combinations of tapes 
is the same for all layers of ilie traverse 
wound package. 
FIG. 22 depicts a four tape feed guide 
5 head of the present invention. By way of 
example four-4ape packages m accordance 
with the invention have been prepared by the 
use of paper tape oncN-half inch in width and 
approximately .0025 inches thick. The tra- 
10 verse wound package is fonned about a core 
approximately three inches in diameter wi^ 
a padrage width of approximately three and 
one-half inches and an outside diameter of 
approximately ' eight inches. The degree of 
15 overlap oi adjacent tspcs can be, in the ex- 
ample, approximately seventy-five percent. An 
eight inch diameter package would include 
appiroximately thirty-4hree hundred totel 
yards of tape. A ten and one-half inch padc- 
20 ^ of this type would contain approximately 
sixty-six hundred total yards while a twelve 
and oi%-half inch package would include ap- 
proximately ninety-nine hundred yards. 
Finihcr in acoordanco with the invention, 
25 tile supply package can comprise a plurality 
of different tapes which are traverse wound 
with the edges of each different tape substan- 
tially abutting the tape adjacent thereto. Thus» 
die plurality of different tapes are not over- 
30 lappmg in the supply package. As shown in 
FIG. 23, supply package 70 oomprises tra- 
verse wound tapes 70a, 70b, and 70c whidi 
have their edge portions in an abutting ar- 
rangement. ThaSi in suppfy package 70j tte 
35 plurality of tapes are not overlapping tme 
another. Tapc» 70a-c can be appl&i to an 
elongated conductor by the memod and a|^- 
paratus of the invention for wrapping tapes. 
In wrapping tapes 70a-c, the d iff eie n t tapes 
40 can be applied to the conductor in an abutting, 
separated, or overlapping arrangement as de- 
temiined by tiie setting of the guide device 
of the winding head. 

In the traverse wound supply package the 
45 plurality of tapes making up the package 
can have their edge portions abutting or 
^>aoed apart from one another. As shown in 
FIG. 24, supply padcage 71 is formed by 
different tapes 71a and 71b which are tca- 
50 verse wound with their adjacent edges spaced 
apart from one another by an interval desig- 
nated ''X" in the drawing. Although it is 
possible for the interval X between the difTer- 
ent tapes being traverse wound to be greater 
55 than ute width of a tape designated "W" in 
FIG. 24, it is preferred than interval X be 
less than the tape width W. Such t£^>es can 
be wound on an ebxngate structure widi the 
tape abutting or spaced apart along the con- 
60 ductor by an amount greater or less than 
the tape width. 

In the art it is known to mount a plurality 
of pads of tape on a ffyer or winding h^ 
eccentrically with res^iect to the axis ci rota- 
65 tion of the head. In such an a rrangem ent the 



phixality of dat pads have been mounted with 
the fiat side of the pad facing the axis of 
rotation of the windh^ head and the con- 
ductor bdng wrapped. Thus, the axis of the 
pad about which the tape is wound thereon 70 
extends at substantially a right angle with res- 
pect to the axis ^ rotaticm of tbs head. The 
winding head and tape package of FIG. 1 
can be so eccentrically mounted as described 
hereafter with reference to FIGS. 25 and 26. 75 
As shown in FIG. 25, in accordance with 
the invention, the winding head 72 cranprises 
a base portion 73 and supports 74 extending 
at a ccmvergiijg angle with respect to one 
another from the face d the base portion, go 
Spindles 75 extend from each of supports 74 
and are each adapted to support a differeitt 
trav^^ wound mtiltiple tape supplv package 
76 thereon. Guides 77 direct the pluralhy of 
tapes 76a' and 76a" from the sapply pack- 85 
ages as the plurality of tapes from each differ- 
ent package are simultan«)usly wrapped about 
conauctw 78. The resulting configuration ci 
tapes is shown in FIG. 27. Since supports 
74 extend toward one another and at an angle 90 
to base 73, the distance which the traverse 
wound muhq>le tape supply packages extend 
outward^ in a rad&l direcdon can be reduced. 

As shown in FIG. 26, flyer oar winding head 
79 comprises base porticm 80 through which 95 
conductor 81 is advanced. Winding head 79 
is adapted to carry a plurality ^ traverse 
wound multiple tape package 82 whidi are 
si^tpooted by q»ndles 83 eactending from base 
portion 80. In FIG. 26, padcages 82 contain 100 
a traverse wound pair of different tapes 82a' 
and 82a". These different paurs of tapes can 
be simultaneously wrapped about the conduc- 
tor 81 in an abutting, sqwrated or avea> 
lapping anangememL 105 

WHAT WE CLAIM IS : — 

1. A method of wrapping tape material in 
a helical manner about a length of an eion- 
gated structure, the tape material oonaprising 
a plurality of individual tapes from at least no 
one tape supply padcage having a plurality 
of individual tapes traverse wcund thereon, 
the method comprising steps of: — 

a) advancing the elong^ed structtire to be 
wrappai in a predetermined direction; 115 

b) rotating the or each tape supply package 
with respect to the line of advancement of 
the eknga^ structure; 

c) sepaiatii^ eadi one of the plurality of 
tapes from the or each tape supply package 120 
at a precLetermmed location on the periphery 

9f the rotating padcage; 

d) guiding each tape of the plurality of 
individual tapes from the or each tape supply 
package toward the elongated structure to be 125 
wrapped thereabout^ each tape being guided 

for wrapping the elongated structure at a 
predetennined helical angle with respect to 
the length of the elongated structure and for 
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wrapping with respect to the next adjacent 
tape of the plurali^ oi tapes In either spaced 
apart or substantially abutting, oc overlapping 
relationship; and 

e) wrapping helicalfy the guided tapes on 
the elongated structure in spaced apart or 
substantially abuttmg, or crverlappiDg 
relationship. 

2. A method of wrapping tape material in 
accordance with claim 1 In which the step 
of rotating the or each tape supply package 
c(»nprlses rotating the or each tape supply 
package with the oeotral longitudinal axu of 
the or each tape supply package disposed 
15 along the Ihie of advancement of the eloxw 
gated structure and whexein each one of the 
plurality of tapes is separated from the or 
each tape su|^ly package at a predetexmined 
location on the periphery of the rotating padc- 
20 age which is dSferent to tlie location of sep- 
aration of tiie or each ofdier tape. 

B. A mediod of wrapping ta^ material 
in accordance with daim 1 in which the step . 
of rotating ijie or each tape supply padcage 
25 camprises rotating the or each t&p& supply 
package with the central longitudinal axis 
thereof disposed offset from and substaiuially 
parallel to the line of advanoem^t of the 
elongated structure. 
30 4, A method <rf wrapping tape material in 
accordance with any one of claims 1 to 3 
in which the step of wrapping comprises 
wrapping the tapes with the tapes ^aced 
apart along the elongated scructure by an 
35 intoral of less than the width of tiie tape. 

5. A method of wrapping tape material 
in accordanoe with ai^ one ^ claims 1 to 3 
in which the step of wrapping comprises 
wrapping the tapes with each tape overlapping 

40 the tape adjacent thereto to an extent less 
than the width of the tape: 

6. A wrapped elongated structure obtained 
by the method of claim 1 and comprising a 
piuxality of individual tapes wrapped adjacent 

45 one another in a helical manner along the 
length of an dongated article with the tapes 
being spaced apart or abutting, or over- 
lapping rdationship. 

7. A machine for wrapping tape material 
50 in a helical manner about a length of an 

elongated structure by tiie method of claim 
1, the machine having a winding head^ means 
for driving the head about an axis of rotation 
of the winding head, the head having an apea- 

55 ing extending ther«hiough along the axis of 
rotation, means for advandng an dongated 
structure to be wrapped tiirough the opening 
in the head in a direction extending substan* 
dally along the axis of roiationj a support 

60 attached to the winding head for supporting 
thereon a supply package of traverse wound 
tape material, a plurality of means attached 
to the winding head and di^osed in cir- 
cumferentially spaced apart relationship to one 

65 another around and adjacent a periphery of 



the winding head for separating an individual 
tape ai a plurality of individual tapes traverse 
wound on the tape supply package mounted 
on the support, each of the separating means 
causing an associated cme of the phualiiy of 
tapes to leave the padtage at a predetmniined 
location adjacent tiie perij^ery ci tbR pack- 
age, the line of travel of each separated tape 
cydicaUy varying in direction in response to 
the traverse winding of the plurality of tapes 
on the package and a plurality of guides 
each tot guiding an associated one of the tapes 
to be wrapped at a predetermined hehcal 
angle with respect to the length of the elon- 
gated structure and for guiding an associated 
one of the tapes in spa^^ ^art or substan- 
tially abutting or overlapping xelation^p to 
the or each next adjacent tape, each of the 
guides being moimted on the w«^>ping head 
drcumferendally spaced apart from the or 
each oiiier guide and being disposed around 
the axis of rotation of the head at a location 
axially spaced from the support. 

8. A machine for wrappong tape material 
in accordanoe with claim 7 in whidi eadi 
separatii^ means oompnses a spindle having 
its length extending substantially parallel to 
the axis of rotation of tiie winding head, the 
s|nhdle being spaosd apart from the or eadi 
adjacent qfnndle and being spaced in a radial 
direction from the axis of rotation of the 
winding head and having a |Hedetecmined 
circumferential location with respect to the 
guides, the qrfndle hi use being located ad- 
jacent the outer surface of a tape supply pack- 
age mounted on the s uppo rt to cause an 
assodated one of the pluralhy of tapes to leave 

pcedetennined location ad- 
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or each otficr tape^ the surface of the ^indle 
in use engaging a stocface of an* associated 
one of the tapes and supporting the tape 
durmg die CTclically varymg line of travel 
during " * 



105 



of the tape 

9. A madnne for wrapphxg tape material 
in accordance with daim 8 wherdn each 
spindle is substantially cylindrical alcw^ its 
kngtii and has a dicular transverse cross- 
section with the dj«^«^^ of the cross-section 
being masimum at the opposite ends of the 
spindle and wn'nimnTn in the central portion 
thereof to i^ovLde a concave surface on the 
supporting member for accommodating the 
cyclical varying direction ci the line of travel 
of the assodatfd tape during s^>aration. 

10. A TTiflrhing in accotdance with claim 
8 or claim 9 in which each spindle is pivotally 
mounted with re^>ect to die winding head 
for rotation about the longitudinal axis of the 
spindle. 

11. A machine for wrapping tape material 
in acccmlance with an^ one of claims 7 to 10 
in which each separatmg means comprises an 
elongated pin for supporting an associated one 
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■ 

of the tape^ the pin extending away frcxn 
the winding head and the su|^it thereon 
in a direction parallel to the axis of rotation 
of the winding head and being disposed ad- 

5 iacent the guides, the surface of each pin 
along its length being for engaging ^ sur- 
face of ah associated one of the tapes and 
for supporting the associated tape as it travels 
from the supply package to the guides^ 

10 ^ 12. A machine for wrapping tape material 
in accordance with any one of claims 7 to 11 
in whidi each of the guides comprises a guide 
member having a body portion with an ^on- 
gated slot extending therethrough for receiving 

15 a tape to be guided, the slot having a width 
substantially corresponding to the width of 
the tape to be guided^ and also comprises 
means for mounting the guide member ad* 
jacent the axis of rotation of the winding 

20 bead but spaced radially apart from the path 
of travel of the elongated structure^ the length 
of the slot being disposed at a predetermined 
angle to the leng^ih of an elongated structure 
to be wrapped whidi angle is si^stantially 

25 equal tx> the angle of the helix in which the 
associated tape is to be wrapped about the 
elongated structure and the slot extending ^b- 
stantially tangendaHy to the path of travel of 
the elongated structure to cause tiie associ- 

30 ated tape to be wrapped about the ek>ngat6d 
structure by the gu£ie mcaJotr as the guide 
member is revolved by the winding head 
about the elongated structure: 

13. A machine for wrapping tape matesial 

35 in accordance with daim 12 in wlm:h each 
body pordon adjacent the el(»igated slot 
therein is formed of a material whidh has a 
minimal coefficient of fticdosn with the tape 
material. 

40 14. A machine for wrapping tape material 
in accordance with claim 12 or claim 13 in 
which the elongated slot in the body portion 
of each guide means is an elongated substan- 
tially U-shaped slot and in viiiich the en- 

45 trance end of the slot for receiving a tape ta 
be guided from the supply package diverges 
outwardly toward edge portions of the guide 
member, the divergence of the slot providing 
clearance for the cyclically varying directioa 

50 ai the line of travel of the tape bemg guided. 

15. A machine for wrapping tape material 
in accordance with any one of claims 12 to 
14 in which the moimting means for each 
guide member pivotally mounts the associated 

55 guide member with respect thereto whereby 
the length of die slot can be disposed at a 
selected predetermined angle reladvely to the 
kngdi of an elongated structure to be wrapped 
which angle corresponds to the angle ^ the 

^ helix in which the associated tape is to be 
wrapped about the elongated struccuxe. 

16. A machine for wrapping tape material 
in accordance with claim 12 in which the 
moimung means movably mounts the guide 



member at a selected predetermined position 65 
along die length of the path of travel of the 
elongated structure so that the position of each 
guide tnember is in accordance with a dedred 
relative position of engagement of the tapes 
with the guide members. 70 

17. A machine for wrapping tape material , 
in accordance with any one <S daims 12 to* 
16 in which the moimting means comprises 
an elongated guiding head mounted on the 
winding head and having a passage extending 75 
through the Icmgitudinal axis thereof and 
aligned with the opening in the winding head 

to enable an elongated structure to be wrapped 
to be advanced trough ^e passage, the guid- 
ing head having a plurality of means ezSsnd- 80 
ing along the length of the guiding head for 
locating an associated one of the guide mem- 
bers, the guiding head being open b«wecn 
the locating means to provide clearance for 
tapes travelling from the guide members to 85 
the elcmgated structure. 

18. A machine for wrapping tape material 
in accordance with claim 17 in wiiich the 
pJuraHty of locating means comprises a cox^ 
responding plurality of rods moumsd on the 90 
winding and spaced apart from one 
another alone thdr length, and a plurality 

of meai» esu£ sliding^y attached to an a^od- 
ated rod and partially coupled to an associated 
guide member for positioning the associated 95 
guide member along the rod. 

19. A machine for wtappii^ tape material 
in aooordanoe with daim 18 in whidi the 
locating means further oomptiseB a pair of 
circular ead, plates each havix^ a bore ex- 100 
tending axiaHy through its oeocre, one pl^ 

at each end of the plurality of rod% the plates 
extending paiaJM to one anmher and tra- 
versely with respect to the length of the rods, 
the bores therein being in axial alignment 105 
for the passage of an elongsoed structure 
therethrough. 

20. A machine for wrapping tape material 
in accordance with daim 7 in whdch the sup- 
port for supporting thereon a su|^ly package |10 
di^oses the central longitudinal axis of the 
supply pad^e along the line of advancement 

of die elongated structure. 

21. A supply package of tape material to 

be helically wrapped about a length a 115 
structure by the method of claim 1 ccnnprising 
a plurality of individual tapes of substantially 
equal length, traverse wound in turns about a 
longitudinal axis of the package to form a 
plurality of tubular layers, eadi layer being 120 
wound about the layer previously wound, each 
tape in a turn of the plurality of tapes in each 
layer overlapping the next adjacent tape^ the 
overla^^ng beir^ overlapping of the width 
of the tape next adjacent tfa^eco by a pre- 125 
deteimined amount less than the to^ width 
of the tape, wherry the phicaJity of tapes 
can. be wrapped around a length of an dbn- 
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gated structure without the creatian of a sur- 
plus or shortage in aay of the plurality ol 
tapes. 

22. A supply package for surolying tape 
5 material in accordance with claim 21 in wludi 

each siibsequenr tabular layer is traverse 
wound about the layer previously wound and 
is compressed with respect to tho, layer j^ey 
viously wound to ensure tightness of the la3rers 
10 of the padcage with resp>ect to adjacent layers 
to maintain die package intact during handling 
thereof and supplying of the tape materiaL 

23. A supply padkage for supplying tape 
material in accordance with claim 21 or clami 

IS 22 and further comprising a tubular co>re dis- 
posed at the centre of the package and ex- 
tending alcmg the longitudmal asds of the 
tubular layers of the package, the core being 
in contact at its outer surface with the inner 

20 surface of the first traverse wound tubular 
layer of the plurality of tapes, and providing 
a mount for the package during supplying 
of the tape material thereon. 

24- A sappfy package in accordance with 

25 any one of damas 21 to 23 in ^i4)Icfa the 
amouitt of overlap of each tape with reflect 
to tt^ next adjacent tape being in the ran;^ 
extending frt»n the overlapping of edge por- 
tions of the tapes to the overlapping major 

30 portions of the total width of the tapes. 

25. A supply package in accordance with 
aixy one of clams 21 to 24 in whidx the 
package has a substantially hollow central 
pordon extmding thougiiout the longitudinal 

35 axis of the paci^e about whidti tl^ layers 
thereof are dispcSed, the inner surface of 
the hollow central portion provicUng a mount 
for the package about which mount it can 
rotate when delivering the plurality of tapes. 

40 26. A machine for winding a supply package 
of tape material in accordance witix claim 2I9 
the machine having means for supporting the 
package in rotation as it is bdng traverse 
wouni^ means spaced apart from the support- 

45 Ing means for guiding tape advanced fsim a 
supply of tape to a package being wound, 
and means for reciprocating the guiding means 
in a direction extending substantially parallel 
to the axis of rotation of the padcage sup- 

50 porting means to cause the tape to be tra- 
verse wound upon the package, the tape 
guiding means comprising a plurality of pas- 
sages each of v/idch is adapted to receive an 
associated one of a plurality of tapes to be 

55 traverse wound in overlapping reiad«i^p» 
the passages in the guicUng means extending 
substantially parallel to one another and being 
positioned vrith respect to one anodier in 
correq)ondence to die required overlap, the 

60 passages of the guiding means enabling the 
plurality of tapes to be delivered to the padc- 
age with a required overlap to be txavme . 
wound to form the package. 

27. A machine for winding a su{^ly pack- 

65 age in accordance with claim 26 in which each 



passage of the guiding means comprises a slot 
for receiving a different one of the phirality 
of tapes for passage theredirou§h- 

28. A machine for winding a supply package 

in accordance with claim 26 or daim 27 in 70 
which each of the plurality of passages of 
the guiding mmis has a width in a direction 
transverse to "die length thereof which sub- 
stantially corresponds to the width of a tape 
to be wound. 75 

29. A machine for winding a siqj^y padc- 
age in accordance with daim 28 in which 
each passage is tubular and in which the 
height of each tubular passage is greater than 

the thidmess of a tape to permit ^ssage 80 
therethrough but is related to the thidmess 
of the tape to enable the tubular passage to 
control each tape as it 19 advanced ihroo^ 
the passage. 

30. A machine for winding a supply podc- 85 
age for supp^ring tape mtaierial hi accc^dance 
with any one of daims 26 to 29 wherein said 
tape guiding means has a pluraMty of passages 

each of whkh is adapted to receive an associ- 
ated one of the tapes for overlapptn|; windii^ 90 
on the padcag^ the oiverlapping bemg by an 
amount less than the total width of £e tap^ 
the passages in the guiding means extending 
substantially parEdld to <me anodier and being 
spaced apart from one anodxer in aa offset 95 
manner with each passage of the gui^g 
means offset to overlap a predetermined por- 
tion of the passage adjacent th^eto by an 
amount corresponding substantially to the 
amount of the overlap required in the tapes 100 
\9hisn wound on the padcage, the passages 
of the guiding means enabling the tapes to 
be deMveted to ihe paidcage for traverse 
winding theieon with me required predeter- 
minjKi overlap. 105 

31. A method of winding a su^yply package 
of tape tn yrmfll in accordance with daim 21 
comprising the steps of traverse windij^ a 
tape to form a plurality of tubular layers, each 
layer being disposed about die layer pre- HQ 
viously traverse wound, positioning each tiim 

of tape in a layer during the traverse winding 
to overlap a predetermined portixm of the 
width of the tape in the turn of tape adjacent 
thereto^ the predetexmined portion of over- |i5 
lapping behig less than the total width of the 
tape^ supporting the padcage in rotadon as it 
is being traverse wound, and guiding the tape 
when being advanced from a supply of tape 
to a package being wound, the guiding in- 120 
eluding redprocadng the tape being advanced 
in directicms esteoding substantially parallel 
xo the axis of rcrtatimi ol the package to cause 
the tape to be traverse wound upon die padc- 
age, wherein an improvement comprises the 125 
steps of providing a pliuality of mdividual 
xspes of snbscmtially equal length to be tra- 
verse wound, during the guiding step placing 
each tape overlapping with respect to the next 
adjacent tape thereto, the oveiiapping being 130 
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by an amaunt which is less than the total 
width of the tape, and during the traverse 
winding step mainrnining the overl^>puig le- 
latiooship of the tapes. 
5 32. In a method of wincUng a supply padc* 
age for tape material in accordance with 
claim 31 in which the step of maintaining 
the overlapping relationship of the tapes com- 
prises advancing the plurality of tapes substan- 

10 daily parallel to one another and spaced 
apart tTom one another in an* offset monTiffr 
with each tape being offset to overlap the 
tape adjacent thereto by a pcedetermined 
amount, with the pxedetennined amount ci 

IS offset substantially corresponding to the de- 
sired ovedap of the tapc^ in the traverse 
wound package, the advancing of the plundity 
of tsqpes enabling the pliuali^ of tapes to bo 
d^^Lvered to the packages with the piedeter- 

20 mined overlapping of & tapes. 

33. A m^hod of wrappmg tape material 
substantially as hereinbefore described with 
reference to FIGS 1 to 16 or to FIGS. 23 
to 27 of the accompanying drawings. 

25 34. A machine for wrapfun^ ti^ material 



substantially as hereinbefore described widi 
reference to FIGS. 1, 2, 3, 4, 6 and 7 or 
as modified by FIG. 5 or as modified by 
FIGS. 25 and 27 or 26 of the accompanying 
drawings. 

35- A supply package for tape material 
substantially as hereinbefore described with 
reference to FIGS. 10 or 11 or 12 or 23 or 
24 dt the accompanying drawings. 

36. A machine for winding a supply pack- 
age substantialiy as hereinbefore desoribed 
with reference to FIGS. 17, 18, 19, 20 and 
21 or 22 of the accQmi»mying dxawings. 

37. A method of winding a supply piickage 
substandal)^ as hereii^efore described with 
ie£mnce to FIGS. 10 or 11 or 12 and to 
FIGS. 17, 18, 19^ 20 and 21 or 22 of the 
acctsnpanying drawings. 
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This invention relates to rotating dispensing apparatus 
and particularly to such apparatus for distributing a con- 
tinuous strand-like member such as a resin impregnated 
glass fiber strip or ribbon upon a mandrel to form a tubu- 
lar member. 

Although the present invention may he generally em- 
ployed for supplying a series of strips or strands of in- is 
. definite length as a continuous length, it is particularly 
adapted for the formation of tubular members and the 
like by spiral wrapping of a resin impregnated, glass fiber 
strip upon a suitably moving support;, for example, as 
shown in United States Patent 3,099,190 which issued July 20 
^ 30, 1963 to Chester Allen. Jr.. et al., entitled Strip Wind- 
ing Apparatus. The Allen et al. patent discloses a rotat- 
ing head or spool carrying a supply of a resin impregnated 
glass fiher strip wound thereon. A cylindrical mandrel 
is continuously passed axially through the spool with the 25 
innermost end of the strip secured to the mandrel. The 
head is rotated in timed relation to the movement of the 
mandrel through the head to spirally wrap the strip on " 
the mandrel in overlapping relationship, to form a, tubular 
member, gQ 

Generally, periodic stopping of the operation is required 
for replenishing of the material supply on the rotating ' 
head. This reduces the eflSciency and increases the cost 
of the wrapping or forming operation. 

Further, in the foifliation.pf inembers from resin im- 35 
pregnated glass, fiber strips, the rotating head is prefer- 
ably designed to function with a predetermined maximum 
and minimum depth of strip convolutions on the winding 
head. This limits the tape supply which can be provided 
and increases the frequency of stopping the apparatus for 40 
replenishing of the supply. 

The present invention is particularly directed to a 
rotating , dispensing apparatus including means to allow 
replenishing of the supply on the rotating head while the 
previously stored tape supply is being dispensed. In 45 
accordance with the present invention, a plurality of at 
least three concentric supply spools or reels are mounted 
for selective relative rotation with respect to each other. 
The inner reel is rotated in a manner to dispense the . 
material supply thereon. Adjacent reels are threaded 50 
conversely to each other, the direction on the respective 
reels being determined by the takeoff from the innermost 
reel.- In operation, tb replenish the supply from an 
outside source, the outer supply reel is stopped while the 
innermost takeoff reel and at least the adjacent reel con- 55 
tinue to rotate to dispense the tape from the innermost 
reeL The outside supply is spliced to the trailing tape 
end on the outermost reel wtiich is then again rotated with 
the other reels to build up a tape supply on the outer 
reel. After a predetermined amount of the material is an 
transferred to the outer reel, it is again stopped, the 
material cut from the supply and the end secured in place 
to prevent unravelling. Transfer of the tape from- the 
outer reels onto the mtermediate and inner reels is accom- 
plished by establishing relative .rotation between the adja- 
cent reels. ^65 

In the preferred construction for the apparatus, four, 
concentric reels are employed with the three inner reels 
serving as material supply storage units and with the 
outermost reel holding the end of the tape carried on the 
outer supply reel. This eliminates problems of securing 
the tape end to prevent frayed edges and the like. 



The present invention provides a reliable method and 
apparatus for the continuous feeding of a flexible mem- 
ber of indefinite length and is particularly directed for 
high-speed continuous winding of a resinous reinforced 
glass fiber strip or tape for the formation of glass fiber 
reinforced tubular mem?bers and the like with an optimum 
tape supply on the winding head. 

The drawings furnished herewith illustrate the hest 
mode presently- contemplated for carrying out the 
mvention. 

In the drawings: 

FIG. 1 is a diagrammatic layout of a tubular pipe form- 
mg system including a winder of the present invention; 

FIG. 2 is a diagrammatic illustration of the winding 
head more clearly showing the functional relationship 
between the winding heads and the movement of the 
resmous reinforced glass fiber strip between the several 
reels; 

FIG. 3 is an enlarged elevational view of a simplified 
wmdmg head structure; 

FIG. 4 is a sectional view taken on line 4 — 4 of FIG 3 • 
and 

FIG. 5 is a vertical section taken on line 5—5 of FIG; 3. 
Referring to thii drawings and particularly to FIG. 1, 
a diagrammatic layout of a fiber ^ass pipe forming 
assembly is shown in which a plurality of jfnandrels 1 are • 
secured in end-tp-end relationship in any suitable manner, 
not shown, and passed through a winding head assembly 
2 as a continuous winding form. In passing through 
assemhly 2, a spiral wrap of a resin impregnated glass 
fiber covering 3 is provided and allowed to cure or set 
and thereby form a reinforced plastic tube member. 

The assembly 2 includes a winding head 4 which spirally 
wraps a resin impregnated glass fiber tape 5 onto the 
mandrel 1 with the adjacent convolutions partially over- 
lapped as more clearly shown in FIG. 5 to form the 
covering 3, . A tape supply unit 6 is mounted adjacent 
one side of the wincfing head 4 to replenish the tape supply 
to the wmdmg head 4 such that an umnterrupted spiral 
winding of the tape 5 onto the mandrels 1 can be main- 
tamed. From the winding head 4, the covered mandrels 
1 are fed to a wrapped mandrel storage of the like, not 
shown, where they are separated and stored for subset 
quent handling and processing. 

Generally, the illustrated tape supply unit 6 includes 
a tape reel 7 freely rotatable between suitable bearings 8 
and 9 to permit free rotation of reel 7. Tape 10 corre^ 
spondmg to tape 5 is carried hy reel 7 and includes an 
outer free end 11 which is secured to a traittng end of 
tape 5 as hereinafter described. 
Referring particularly to FIGS. 3-5, the winding head 

4 of this invention includes four concentrically arranged 
tape supply reels 12-15, inclusive, with the inner reel 
^emg jQumbered 12 and the outer reel being numbered 
15. ■ The reete 12-15 are disposed within an outer pro- 
tective annular shell 16, shown only in FIG. I. Resin 
impregnated glass fiber tape 5 is wound on the three 
mner.Tccls 12 through .14 as a continuous strip to provide 
the respective mtercorinected tape supplies 17, Ig and 
19. The traiUng end or edge of the tape is secured to 
the outer reel 15 as hereinafter described. 

Within the inner tecl 12, a small' takeoff roUer 20 is 
provided immedialeiy adjacent and rearwardly spaced 
from thg takeoff point of tape 5 from the reel. The tape 

5 passes^ over the takeoff roUer 20 around a kdtable idler • 
pivot roller 21 to a distributing arm roller 22 secured 
to an adjustable ann 23 also carried by reel 12. Roller 
22 is set to deterinine the spiral wrap angle of the tape 
5 on the mandrel. 

In moving through the head 4, the tape 5 is taken or 
fed successively from the reel 14 to reel 12 sind then.pnto. 
the mandrel X to form the tubular covering and member 
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